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(54) Rat proof tyre with reusable 
core 

(57) A flat-proof tyre comprises a 
tyre casing 10 and a tyre core within 
the casing, characterised in that the 
tyre core comprises a plurality of 
separate concentric rings 11 to 14 of 
elastomeric material. The casing 10 
may be within and normally spaced 
from an inflatable outer tyre casing. 



FIG.l. 




00 



CO 

o 

GO 



The drawings originally fifed were informal and the print here reproduced is taken from a later filed formal copy. 
TWs prim embodies corrections made under Section 1 17(1) of the Patents Act 1977. 



J/5 



2j5 2161903 



FI6.3. 



& 2164903 




36 

FIG. 9. r, 



SIS 



2164903 



FIG. 8a. 




FIG. 9a. 



1 



GB2164903A 1 



SPECIFICATION 

Flat proof tyre with reusable core and 
method of installation 

5 

The present invention relates to an improved 
method of installing a core in a tyre casing to 
provide a flat proof tyre which has a re-usea- 
ble core that uses a material that can be com- 
10 pressed in the casing to give the pressure 
required by the casing use. In particular the 
invention herein resides in the provision of a 
solid core for the casing which core can be 
made of a pre-vulcanised void free elastomer. 
15 However, a superior performance is achieved 
from separate layers of rings of cellular foam 
rubber that interfit one with the other concen- 
trically in the casing to provide ease of instal- 
lation and ease of removal for reuse of the 
20 core when the casing is worn or damaged. 
It is known to provide tyre casings for 
vehicles used in 'flat' prone situations, with 
casings that are filled with material that will 
prevent the tyre from flattening out when the 
25 casing is punctured by an object on the 
vehicle's path. One known method is to fill a 
wheel-mounted tyre through its valve with a 
urethane mixture which congeals in the tyre at 
the proper pressure to create a solid flat-proof 
30 combination. The casing is filled to the pres- 
sure required by the user and then allowed to 
congeal in the casing. Another known method 
is to put a predetermined amount of unvulcan- 
ised foamed rubber into the casing and after 
35 installation on a wheel rim place the whole 
assembly into an autoclave to cause the rub- 
ber core to form and expand as one mass 
within the casing to the required running pres- 
sure for the tyre. 
40 In the known systems of filling tyre casings 
with urethane to provide run-flat character- 
istics to a tyre the major disadvantage is that 
the fill material is expensive and is lost when 
the tyre is worn or damaged. Another disad- 
45 vantage is that an unskilled person has diffi- 
culty achieving the proper pressure for an indi- 
vidual tyre being filled. The use of vulcanised 
rubber in a tyre is a skill not usually found in 
the field where common workmen would be 
50 used to repair and install tyres on vehicles 
with damaged tyres. There is consequently a 
need for cores which are premade in a range 
of sizes to fit the known range of manufac- 
turers tyre casings and for a method or sys- 
55 tern of mounting such cores in different manu- 
facturers tyres without any skill besides the 
knowledg cf operating the known tyre 
pr ss s. 

An obj ct of the pr sent inv ntion therefore 
60 is to provid a run-flat tyr for trucks and 
other r lated heavy duty vehicles, having a 
core composed of a series of interfrtting con- 
c ntric rings of high density foam rubber 
which rings can b mounted into the tyr cas- 
65 ing sequ ntially and th n the combination 



pressed to a wheel rim to provide the c rrect 
running pressure for the particular casing. The 
core nngs are made from a material that is 
installed under pressure and is compressed 
70 within the casing and expands to fill the cas- 
ing as the casing 'grows* with use. Another 
object of the invention is to provide a method 
of mounting a core into a casing that permits 
the core to be removed easily for reuse after 
75 the tyre casing is worn or damaged. A further 
object of the invention is to provide the core 
with a layered structure such that if one layer 
or ring is destroyed when the tyre casing is 
destroyed the remaining rings can be saved 
80 and used again when they are removed from 
the punctured casing. A further object of the 
invention is to combine core with a run-flat 
system such as is provided when a small tyre 
casing is mounted in a large casing and has 
85 within it a layered core. The use of the ringed 
core of the present invention in place of a 
solid core within the run-flat tyre is an alterna- 
tive use of the invention. 
Yet a further object of the invention is to 
90 specify the type of foam rubber which will 
give the best results for different uses, such 
as for highway truck use or fork lift use in 
yards and worksites. 
A method and product and system of pro- 
95 viding a reuseable puncture resistant and flat 
proof tyre is comprised of selecting a type of 
high density closed cell foamed rubber to suit 
the speeds and loads and thus to develop the 
pressures contemplated to be used by the 
100 particular casing, and then moulding a plurality 
of rings from the rubber capable when inter- 
fitted sequentially and concentrically within the 
tyre casing to fill the tyre casing cavity. The 
outer surfaces of the rings are made to mate 
105 and simulate the inner surface of the tyre cav- 
ity, and when interfitted together to fill the 
cavity, a wheel rim is pressed on to force the 
combination of core rings and casing into a 
pressurised system with allowance for casinq 
1 10 growth during use. 

According to one aspect of the invention 
we therefore provide a flat-proof tyre compris- 
ing a tyre casing and a tyre core within the 
casing, characterised in that the tyre core 
1 15 comprises a plurality of separate concentric 
rings of elastomeric material. 

According to a further aspect of the inven- 
tion we provide a method of mounting a flat- 
proof tyre as described above on a vehicle 
120 wheel comprising the steps of 

—inserting a plurality of s parate concentric 
rings of lastomeric material sequentially into a 
tyre casing 

— mounting the tyre casing containing the tyre 
125 core onto a v hide wh el so that the tyr 
casing is placed under tension to compress 
the tyre core within the casing. 

Specific mbodim nts of the invention will 
now b described with reference to the ac- 
130 companying drawings, in which: 
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Flgur 1 is a s ctional view of a tyre casing 
showing the positioning of tyre core compris- 
ing four rings within the casing and prior to 
loading of the tyre. 
5 Figure 2 is a view of the casing and inter- 
fitted rings of figure 1 after loading and show- 
ing the rings conforming to the tyre cavity 
walls as the casing deforms; 
Figure 3 is a perspective view of a tyre 

10 casing partly cut away to show four rings, 
also partly cut away, and interfitted in the tyre 
cavity but prior to installation on a wheel rim; 

Figures 4, 5, 6 and 7 show the method of 
installing the rings of the core sequentially, in 

15 which the tyre casing is spread to receive 
each ring; and 

Figures 8 and 9 show the tyre core of Fig- 
ures 1 to 3 used in combination with a run- 
flat tyre and a small inner casing to maintain 

20 the core in place. 

In the drawings there is shown a tyre cas- 
ing 10 and a tyre core comprising four indivi- 
dual rings 11, 12, 13 and 14 of high density 
foamed rubber which are held under pressure 

25 by rims 15 of a vehicle wheel 16. The tyre 
casing 10 is forced onto the wheel 16 by the 
usual press method for truck tyre rims and is 
contained under tension by engagement of the 
casing flanges 17 and the wheel rims 15. The 

30 rings 11. 12, 13, 14 of the core are then held 
under tension within the casing as a result of 
the tension in the casing. The rings 11, 12, 
13, 14, being made of high density foam rub- 
ber have the flexibility to conform to the 

35 shape of the tyre casing. 

The percentage of foaming of the rubber 
from which the rings are made, its density, 
tensile strength, hardness and elasticity are all 
pre-calculated to provide the desired perform- 

40 ance characteristics with regard to the loads, 
speeds, pressures and thermal conditions to 
which the core will be subjected. 

Figure 2 shows the tyre under load on a 
road surface 18 and demonstrates how the 

45 rings deform to fill the casing cavity. Figure 3 
shows how the rings have been individually 
designed to mate with one another and with 
the side walls of the casing cavity. 
Figures 4, 5, 6 and 7 illustrate a manual 

50 method of installing an individual ring 1 1. The 
casing 10 is first spread by a tyre spreader 
comprising four straps 21,22,23,24. For ease 
of storage and transport the ring 1 1 can be 
tied in a bundle by binding 25 and 26. The 

55 operator first pushes one end of the bundled 
ring into the tyre cavity 28, then unties the 
binding 25 and spreads the nd 27 to mate 
with the cavity walls of the tyr casing. Th 
other end 29 of the ring bundle is n xt 

60 pushed up into the cavity 28 and the binding 
26 released as shown in Figure 5. The opera- 
tor th n manually pushes the ring into full 
mating position against the insid wall of the 
tyre cavity, using a rubb r mallet 30 if neces- 

65 sary, to force th resisting foam rubber of the 



ring into the position shown in Figure 6. The 
remaining rings are then each fitted in the 
same way in their proper order into the tyre 
casing until the cor fills the casing as shown 

70 in Figure 3. The core and casing combination 
is next placed in a press where the wheel and 
rim are forced onto the tyre beads compress- 
ing the rings of the core to create the desired 
running pressure for the tyre under load. 

75 It is to be understood that a range of sizes 
of rings will be available for a range of similar 
manufacturers tyre casings to thereby provide 
the installer with a known set of rings for 
known casings. 

80 It is well known that there is no real stan- 
dard casing size in the trade and the physical 
dimensions of different manufacturer's casings 
may be different even where they are sup- 
posed to fit identical rims. The tyre core rings 

85 described herein are made for specific manu- 
facturers' casings and may be so identified by 
label with a notice that a set of rings will fit 
casings of similar internal dimensions within 
variations of up to ten percent in the cavity 

90 size. A skilled workman is therefore required 
to recognise the variations before installing a 
set of rings in any particular casing. 

An alternative embodiment of the invention 
is shown in figures 8 and 9 where an inner 

95 casing 30 is fitted with a core comprising 
three rings 31, 32 and 33 and is then itself 
pressed onto a rim with and within a larger 
outer casing 34. The space 35 between the 
casing 30 and the casing 34 is filled with air 
100 under pressure through a valve 36. A run-flat 
system is thereby provided with the inner cas- 
ing 30 and the ring combination 31,32,33 be- 
ing the support for a punctured outer casing 
34 as in Figure 9. Figures 8A and 9A illus- 
105 trate a slightly modified version in which the 
bead 30a of the inner casing 30 is com- 
pressed within the bead 34a of the outer cas- 
ing 34. 

110 CLAIMS 

1 . A flat-proof tyre comprising a tyre casing 
and a tyre core within the casing, character- 
ised in that the tyre core comprises a plurality 
of separate concentric rings of elastomeric 

115 material. 

2. A tyre as claimed in claim 1, character- 
ised in that the elastomeric material is a pre- 
vulcanised void free elastomer. 

3. A tyre as claimed in claim 1 or claim 2, 
120 characterised in that the elastomeric material 

is a cellular foam rubber. 

4. A tyre as claimed in any preceding claim, 
charact rised in that the elastomeric material 
is a high density closed c 11 foam rubb r. 

125 5. A tyre as claimed in any preceding claim, 
characterised in that the rings are so shaped 
that in combination they substantially fill the 
tyr casing. 
6. A flat-proof tyr comprising a tyre casing 

130 and a tyre c r as claimed *m any preceding 
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claim characterised in that the tyre casing and 
the tyre core are mounted within an outer 
casing with an inflatabi void between the tyre 
casing and the outer casing. 
5 7. A vehicle wheel comprising a flat proof 
tyre as claimed in any of claims 1 to 5 
mounted on the vehicle wheel with the tyre 
casing contained under tension by the vehicle 
wheel rims, characterised in that the tyre core 
10 is compressed by and substantially fills the 
tyre casing. 

8. A vehicle wheel comprising a fiat proof 
tyre as claimed in claim 6 mounted on the 
vehicle wheel with the outer casing and the 

15 tyre casing contained by the vehicle wheel 
rims, characterised in that the tyre core is 
compressed by and substantially fills the tyre 
casing. 

9. A method of mounting a flat proof tyre 
20 as claimed in any of claims 1 to 5 on a 

vehicle wheel comprising the steps of 
— inserting a plurality of separate concentric 
rings of elastomeric material sequentially into a 
tyre casing and 

25 — mounting the tyre casing containing the tyre 
core onto a vehicle wheel so that the tyre 
casing is placed under tension to compress 
the tyre core within the casing 10. A method 
of mounting a flat proof tyre as claimed in 

30 claim 6 on a vehicle wheel comprising the 
steps of 

—inserting a plurality of separate concentric 
rings of elastomeric material sequentially into a 
tyre casing 

35 — mounting the tyre casing containing the tyre 
core within an outer tyre casing 
— mounting the outer tyre casing containing 
the tyre casing and the tyre core on a vehicle 
wheel and 

40 — inflating the void between the tyre casing 
and the outer casing. 

Printed in the United Kingdom for ~~ 
Her Majesty's Stationery Office. Dd 8818935. 1986. 4235. 
Published at The Patent Office. 25 Southampton Buildings, 
London. WC2A 1 AY, from which copies may be obtained. 



